Gyrification is the process by which the brain undergoes changes in surface morphology to create sulcal and gyral regions. The period of greatest development of brain gyrification is during the third trimester of pregnancy, a period of time in which the brain undergoes considerable growth. Little is known about changes in gyrification during childhood and adolescence, although considering the changes in gray matter volume and thickness during this time period, it is conceivable that alterations in the brain surface morphology could also occur during this period of development. The formation of gyri and sulci in the brain allows for compact wiring that promotes and enhances efficient neural processing. If cerebral function and form are linked through the organization of neural connectivity, then alterations in neural connectivity, i.e., synaptic pruning, may also alter the gyral and sulcal patterns of the brain. This paper reviews developmental theories of gyrification, computational techniques for measuring gyrification, and the potential interaction between gyrification and neuronal connectivity. We also present recent findings involving alterations in gyrification during childhood and adolescence.
Introduction
Gyrification is a fascinating and poorly understood developmental process that refers to the development of the folding surface patterns on the brain (Welker, 1990; Zilles, Armstrong, Moser, Schleicher, & Stephan, 1989) , many of which readily distinguish the human brain from that of other organisms. Since gray matter (GM) forms an external layer around the brain, gyrification results in a dramatic increase in the cortical surface area and thus, in the volume of cortical GM. The ratio of brain cortical GM to body size is the highest in humans compared to all animals, with dolphins and porpoises being relatively close (Macphail, 1982) . However, unlike dolphins and porpoises, humans utilize their entire brains, rather than alternately putting one of their hemispheres to sleep while the other remains active (Ridgway et al., 2006) .
The development of gyrification begins prior to birth (see Fig. 1 ), with the early stages of gyral and sulcal formation taking place between 10 and 15 weeks of human fetal life (Chi, Dooling, & Gilles, 1977; Zilles et al., 1997) . During the third trimester of fetal life, when the brain is undergoing considerable growth (Chi et al., 1977) , the brain develops from a relatively smooth, lissencephalic structure to a brain that more closely resembles the morphology of the adult brain (Armstrong, Schleicher, Omran, Curtis, & Zilles, 1995; Naidich et al., 1994; Retzius, 1891; Welker, 1990) . In 1988 Zilles, Armstrong, Schleicher, and Kretschmann (1988) described a quantitative approach to measure gyrification, known as the 'gyrification index' (GI). Brains that have a higher degree of cortical folding yield larger values of the GI. This measure was applied to quantify the comparative anatomy of gyrification (Zilles et al., 1989 (Zilles et al., , 1988 as well as the developmental trajectory of gyrification in humans (Armstrong et al., 1995) . They found that the GI, which is defined as the ratio between the lengths of coronal outlines for the brain including and excluding the sulcal regions, increases dramatically during the third trimester, and then remains relatively constant throughout development (Armstrong et al., 1995; Dareste, 1862) . Since the brain nearly triples its volume from birth to adulthood, the process of gyrification continues through this developmental period, maintaining this constant ratio.
This constant GI ratio through birth is interesting and may allow for dating specific events that affect gyrification in the late prenatal period (Dubois et al., 2008) . However, this constant GI ratio finding was based on 97 brains, which although a substantial number of postmortem brains, is a relatively small number considering they range from 11 weeks of gestational life to 95 years of age. Considering the pronounced decrease in GM that occurs during adolescent development (Gogtay et al., 2004; Sowell et al., 2003) , it is somewhat surprising that the GI would remain constant. 
